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Abstract

Cement piezoelectric composites consist of cement as the matrix and lead
zirconate titanate ceramic as the inclusion, with 50% volume fraction each. Part of
cement matrix replaced by diatomite with 2%, 4% and 6% to form diatomite/cement
piezoelectric composites. Specimens were manufactured by 80MPa compression to
form a disk-like shape having 15mm in diameter, and then cured at 90°C and 100%
relative humidity for 24 hours. Specimens were treated 23°C, 80°C, 120°C, and
140°C individually prior to the polarization, and, after that, were polarized by
1.5kV/mm electric field for 40 min at 150°C oil bath to induce piezoelectric
properties. Results show that piezoelectric strain constant ds; and dielectric constant &,
of cement piezoelectric composites containing diatomite increase with material age,
and 4% diatomite in composites always have the lower dielectric loss and the higher
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resistivity. The composites having lower dielectric loss are easy to be polarized, and
obtain ds;=97.4 pC/N for 4% diatomite and 120°C treatment at 50" material age. For
relative dielectric constant, higher diatomite content in the composite can get higher &,
and with 6% diatomite and 120°C treatment the ¢, value is 475. Although higher
diatomite content can get higher ds3 and g, piezoelectric voltage constant ga3 reduces.
Keywords: diatomite, cement, piezoelectric strain constant, dielectric loss
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